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Introduction 

Anu-inAarnmatory drugs presently. available 
for the treatment of various inflammatory di£- . 
orders have one or the other adverse and undesir- 
able side effects. Therefore, an attempt was made 
to search for herbal based anti-in Aamma 16 ry 
products reputed to have beneficial effects for 
rheumatic disorders in folklore medicament. 

Boswellia errata (N-O. Burseraoeac), a large 
branching tree, grows abundantly in dry hilly 
parts of India. The gum resin exudate oiBosweUia 
strrata is Known as salai guggal in the vernacular 
and is used in Ayurvedic system of medicine for 
the treatment of rheumatism, obesity and various 
other disorders (1). Chemically it is reported to 
contain gum* resin, terpenoids and essential oils 
p-6J. A non-phenolic fraction obtained from its 
gum resin is reported to possess analgesic and 
psychopharaAcotogical effects [7J. 

1 Author (or oorrapoodeoce 



In view of these reports,, pharmacological 
investigations of different solvent fractions of 
salai guggal were undertaken- The alcohol (95% 
v/v). extracted fraction of salai guggal (AESG) 
revealed it to possess marked a nit-inflammatory, 
anti-arthritic and ahu-hyperlipkicinic activities. 
The present communication describes the anti- 
inflammatory and anti-arthritic activity. Part of 
this work has been reported at the April 19SI 
meeting of the British Pharmacological Society. 

Mautiai 

AAcrck*ritaguwgumftu&(t Kg) flrom the exiraneots 
, materiel ft *a* defatted with pwokum ether ml room tenv- 
pciniure \24*Q. Three tuch extractions wjupctralcuro' ether 
(6<M0*C) give about 40% .^f the maa» cojnpming of (ally 
materiai and aaeoiial oil. The residue (mire) 5S0 g after 
drying waa?ub?ccted to percolation ^U^ethfthol <95KV/v) 
at 24*C for 4|| hour*. The extract was cbqiceti tinted under 
vacuum to-jpve a cream coloor powder^ 




residue -ha* fccenihown to comprise a.rtuirure of triteTpem* 
' peataeycUe'ackldeRvativoi ofboawrilac acid, the major img)e 
■ * oompoftem 'O f which, a jMmrwciUc acid to the time of 30%- 

(18-25 g). of either m were employed for thU nurfyat 
i temperature of 24 ± I 'C. Drug* were prepared a* foe 
hocDb^oned luajMBfloo in 2%. gum . ecadt. for 
trvtioit .' 
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wertempiojaip. liatraomapoiBww 
I 'boor poor to mducuoa of uwmiiuj in 
daily achitoateteittwaeacbeipng^ 
a eo-nrol end*** gfcea only i«he* (2* gum acacia) 
a*ouWcro4epw*ugr*caa*tBiftJe^ . 
PbeaytPttiazDPr (PWB) for oocy rer>n. Reeultt «t*e caito- 
lated ca pa cent inhibition mm 0Mnpeted'%iu* oiatrol group 
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Adrenalectomy was. performed in rets (It* Normal 
saline <wa» made frcery svailabk instead of v/atfx. Two days 
after the surgery, experiment* were performed by u\jectlng 
caiTapenan as described above 



Oedema was induced In the left hind paw of the max : 
by injecting 0 05 ml of I % campenaa solution in normal 
fatioe I hour pott drug treatment PjO. (1 1). 4 b after carra- ' 
gecnan injection* the animals were IciUed by <kcapiuuioa and 
both hied pa«s were cut at the ankle. Tbe oedema wis 
calculated by subtracting lb* weight of the control limb from 
thai of the injected limb. 

Formate* a j at ladtw < awhtfth ai ran 

Arthritis was induced tn this test by injecting 0.1 mrof 
formaldehyde (2% v/v) in normal saline in the region of 
subpfantar on the 1st and Jrd day of experiment [UJ. rSw « 
volume was measured before formaldehyde injection and 
once every day for ten days and drop were administered P.O. 
oaily. The onrVma of the paw in each group was calculated ' 
and expressed as per cent inhibition compared to control' 

MDtrtSLE** grOUp, 

Cottoa eeOet teat 

Autodaved cotton pelkris 50 * [ mg were implanted 
under each asilla and groin region of ether aiuustnctised rats 
(13). Drug was administered P.O. daily once a day for seven 
days. Rau were sacrificed on 7th day and the pellets along 
with surrounding granuloma tissue were a ken out And dried 
in oven at 60*C tod weighed. 

A4)o* ai i l aid a n* ifcnwJntAag aitarm* ta ran 

Arthritis was caused by injecting 0.03 ml ;of (0.5% 
w/v) suspension of killed MycobacurUtm tubmdasu{0\(co). 
homogenised in liquid paraffin in the left hind foot ( 1 4J. The 
administration of the lest drug and phenylbutazone orally 
was tuned one day before the injection of Mycobacterium 
and continued (ill day M. paw volume measured on . 
alternate days and per cent inhibition was calculated on day 
14. 

Ad^vaat^aatacad csieatssaew ai latitat (a net 

Adjuvant arthritis was induced as described above and 
the rats were left untreated until the 1 4th day ( 1 5J. The animals 
with no dear secondary lesions if any were discarded and 
the remainder selected into groups of five and were given 




with ten drag or PHP oeefly 
•ami warm™ ting on day 21. Foot volumes 
aluarnaJndaya. 



i hi ibe left bmd paw of rat was induced by 
1 0.1 ml of aira^enaa (1% w/v) soiutioe) in aorsaal 
sahoe into (be Bob after I boor of the drug ircatmcai P.O. . 
K- The votome of paw oedema arts nvaaured with a volufna ' 
di/Terenual meter mooes 7101 U<^> dasue mracnaterf and 
4 hours after carragmuuttiajectlon. 



0,1 ml of deatran (6% w/v) solution wmtiojeeied into •. 
the plantar surface of the paw 1. hour eestvdrug treatment - 
P.O. (9). Final paw volume was measured 1 h later. 



— - A. m \ --• -_ I, 

1 1M ULwMMBjQBMIWnJM Wasfl 

with one group not fta^orvtng fbrnialdefcydc to act as opsitroi. 
Teat dhap am adxwlmatercd P.O. dairy for ? day* gad 
(be nil UDod on the :'•«>' day. Strom </ 
trsneaeinwss <$OOT) and serum fhsUfltsc p?T«»4c t 
toees'(SGPT) levees were evaluated [IQ 



Drofi wereadmnnaured f.O. dairy (or s&dayt arid <bo 
(bod was withdrawn from 2 h before and 2! h ^roar (ac 
drag treatment. Water was supcaind frwdy. The aidinala were . 
- sacrutad dn the 7th day; the stomach renaovwd. cut tuotaj the 
esssercttrva lure and gastric coo tents refioWou* stooaMm^ware . 
' washed: with aaitnc cod examined under (ha dstsrs^ag marine 
scope (20 * ) for! signs of ulceration. The degreo of single 
usseraOOQ ' wmc « trt ai t i n ned for each ttoinafti ranminrai and * 
soocad according to the method described TtanLLBi et ah . 
(171 



AAwgtwim of act tic acid i*d*ctd writkmf 

Mice of cither act in groups of ten were admiiuatcred 
■ 1Q ml/kg o/acctk.actd (3% v/v) by inu^peritoeauU.ojecitbo . 
(11)1 Teal drug was administered orally 30 mm tefoec the . 
injection of acetic add. The aniniab wereo b a u v od for appear; 
eoeeof wridmtg syodrome. The, percent of nine projected ui 
*** group waa calculated . 

Halfacr* ta0 cb> aactbod 

Mice given ftaded doses of test drug orally in uacrcasing . 
order were observed for reaction of pain due to application • 
of dip at the base of tail [19]. 

Asai^yvwtsc activity 

Pyrexia was produced in ran by iajectton of 2,0 ml of . 
yeast ( 1 5% w/v) suspension in (2 % w/v) gum acacia (oj. Drugs 
were admuustered orstUy after 16 h when the i 
increase was .at tu peak. Body trmperature^ was i 
vnia a teieuVerniomeuxr Type FM6 at hourly intervak over 
the succeeding 4- h. 



Daaresat acdvirj 

Oraded doses' of drup were orally, admuustcred to 
24 b fatted rats along with tap; water {25 ml/kg body weight) 
j. Cbfttroh rata were administered equivalent volumca of 
vehicle in .water. Animals were kept' in meiabobc cages apd . 
urine was collected over a 5 h period. 



Efractoagn 

Increasing doses of test drug ^werc sjdmituatercd orally 
to group of 10 animals boused in transparent petspes obeer- 
watioo cfaamhen [22). Yhe animals were oonunuously - ob- 
served for 2 h and then at half hourly intervals tor the neat* 
h Tor any change in spontaneous motor activity. l oa Ui v ity . ; 
muscle tone, gaiu respiration and ptosis etci Mortality was 
recorded o«cr 72 h. 



Mongrel dogs of cither sea.(o-l2 kg body weight) were 
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MAmteiri^witb pentobarbitone sodium (35 mg/kg i.pr 

orded onGiaa.Dodd paly**** modri 7D [23 J. Drv^ were 
^™^^ , ?^ 1 « h a ctnuta or intraduodenaiiy 

through poiytoc csoulm placed in the duodenum. Ft* 
«ponw* to adrenaline (2-3 ^ noradrenaline (1-2 ngi ca- 
ret* artery aadmion for 45 sec acetylcholine (jT^J 
*"*min« CM mi) and iaoprenahne <0.*-J ug)^mJSi 
both before Bud After graded doses of acUhintsiered drug. 

c^feei a* testatum perM*%Z^£™ t „ ^ w 
parnmibkiifagtmrQU 

Faiuk raia io the JS^2| SI dAy of gestation were 00- 
umed and nsaintnincd individu*lly in separate aga wHh 
bedding of wood shavings (24] Drugs were admmi*ie*d 

■7 days and one utureatod group was mad a* a control. The 
animals were kept under doac obaerratioa during ibe day, 
bneud U» to>e of parturition was recorded a* evidenced 
oy the birth offim pup or mitiaiiotiof cuaeaivc Needing from 
vagmal opening. 4-25 o after the beginnjog of parturition the 
dams iiw sacrificed apd the uteri examined. Animals thai 
pv* hrth during the night »en observed for 4 h ibe following 
day before they were sacrificed so thai aD dams were allowed 
at lead 4 h from the beginning of parturition to give birth to 
their off/spring*. 



Overnight fasted rau were placed in groups of 5 and 
were administered graded dotes of test drugs P.O. and 1 h 
later castor oil (10 rag/kg body weight) was administered 
oral*/ [25J. The animals were observed for onset lime and 
charncteristic «f diarrhoea . 

Results 

Alcoholic extract of salai guggai (AESG) in 
a dose range of 50-200 mg/kg orally produced 



marked, inhibition of carrageenan-induced paw 
gcsfemfljnrat and fonpaMehyde^hritissweK 
in.rat$_ (T abic 1). in adrtnalectomised rats, the 
inhibitory efleci of. AESG on carragecnan 
oedemA was found to be similar to thai of rats 
with intact adrenal* (Table 1). ft failed to show 
any effect on cotton pellet test. In chronic test of 
developing adjuvant arthritis in rata, AE&G 
(5O-20O mg/kg orally) displayed prominent -anti- 
arthritic activity with marked inhibition of 
secondary lesions and loss in b6dy Weight as 
compared FNB (Table 2). In estab lished 
adiuy^hiJartrifitM in, rare A ESG atthpKfi^r 
| 00 mg/i;g prally caused reducr^ .> a rr >» hy 
by 45% and St% rwi^iYctj(^value <0.05). 

AESG in doses of 50 and 100 mg/kg orally 
and PNBat 100 mg/kg P.O. inhibited theinflartv 
mation induced increase in $GPT and SGOT 
levels (fig: I). Ljke-BMfr it lowered the total 
leucocyte count. AESG at 50 and 100 mg/kg 
orally inhibited the total leucocyte count by 
56>62%and 65.62% (P~value <: 0.01) respectively, 
whereas PNB at 100 mg/kg P.O. inhibited by 
69,32% (P-value <6\0I). It did not show any 
ulcerogenic activity in rat stomach in doses as 
high as 1 g/kg orally, a point of distinct advantage 
whereas, the ulcerogenic index with PNfi was 
found to be fignihcantly high (1.75 with P- value 
<0.0L). It does not possess any analgesic or 
antipyretic or diuretic effect in doses of 50-200 
mg/kg orally. Graded doses of AESG up to 2 g/kg 
orally revealed no change in general behaviour in 
rats and mice and- no mortality could be detected 



TobUi 

Inhibitory efTeci of AESG aod PNB in carragecnan and deuran-inducerf e*Am* 



AESG 



PNfi 



Dose 
mg/kg 

p.O, 


Carragecnan* 
oedema (ml) 


Carragrcnao' 
oedema (ml) 
(sdrcnaJ- 
ectonused) 




0J4±0.02 


0.99 £0.06 


50 


0.51 ±0.13- 


0.57±0,0T 




"(39) 


(<2) 


100 


0.32*0.0? 


o,39±ooy 


2QD 


(62) 


(«) 


ojj±o.or 






(73) 




so 


<M4±0M' 




100 






ojs±o.oy 


asotojor 




<*) 





and formaldehyde arthritii. 



Dextraaf* 

i.(ml) 



' Carragpeaaa**-. Formaldehyde* 
«*ana(mt) arthrlus 

swelling (ml) 



1*05*0,02: 
0,7$±0.04< 
(») 

<U5±0W 
CH) 

0.55 ±aor 



(52) 



40JS±4,21 

(W) 

32,4±>.0r 
(35) 

;28i>±X9r 
(44r 

02) 

QAS±QJ0T 



b extract of amlai fttggaJ (AESG), Ftanyfbuftfone (PMBl 

r^ mt,pBrr,0im - •*-5«t«IWFWisX w - 10 o*« per 
wmot shovn is patMheaea. 

Rvalue, > < 0,01; > < 0 J2, > < a 001. 



0^±0.07 
' 0.2S iQ.oy 

o.rs±o.Q0- 
. ^ nto.or 

, .174V 
0.21 ±0.06* 
(54) 

<67> 



per group, Reftdis i 



are moas ± standard error. (S.E.) wuh % 
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.vol ilVf.OMQ 



TMt2 







Swelling 

(ml) 

mean ± tx. 


% 

Inhibition. 


Control 




1.49*0.03 




A£SQ 


30 


0.97 ±0.03" 


, 34.«9 




- too 


0.7$ iO.05" 


49.46 . 




2QO 


0.62 iOJW" 


5*JS 


PNB 


50 


1.10 ±0.03- 


2&17 




100 


0.60 ±0.02** 


59.73 



^-valut. m p<0*0\. **/< 0.001. 



MO* 



-46 ± 5.3 

-r4±o»* 

-9±JL2" 
-29*3^2* 
- 16 ±.r6*» 



2 

r- 
I 



rh 



P-vaiut - 
.»<OOI '- 

ttr.» 
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DOSE M<a CO -1 P.O. 

figure J 

Inhibitory effect of alcoholic extract of »Ui yuggaJ (AeSG) 
atSOand lOOmsVx* andrtoylbui«2DfWWB)aU00mi^ 
on oral administration on etevatcd serum glutamic pyruvic 
inmamiiuse (SOW) and xium glutamic oxaloacetic traft* , 
uninase (SCOT) Lewi* tn formaldehyde induoed anhntit. 
HC, Normal control wiihoutarthfitia; AC, arthritis control: 
Each bar represent* the mean * a.e. of 3 animals in each, 
group. One unit of ihe enzyme activity to equivalent to.the 
" formation of 0.0*7 og pyruvic/min/ml-. 

over a period of 72 hours. H did not show any 
effect on B.P., heart rate and responses to various 
autonomic agents and respiration when adminia-; 
icrcd intravenously up 10 100 mg/kg or. ihtradu- 
odenally up to 500 mg/kg. Aspirin at 50 mg/kg 
orally prolonged the gestation period by l-2days; 
parturition by 2-6 hours and caused excessive 
post partum Weeding and also affected the num- 
ber of a live litters born to pregnant rats. No such 
effects were observed with AESG administration 
even in 200 mg/kg orally. In castor oiHnductrf 
diarrhoea m rats, administration of AESG (50- 
200 mg/kg orally) failed to prolong the ot*set 
of diarrhoea, whereas PNB at 100 mg/kg ©rally 
significantly delayed the onset of .diarrhoea by 
56% (P-value< 0.001). 



Discuision . ' 

Alcoholic extract of salai guggal <AES43)ts 
ancwpotrtiaiit>-inn^ 
agent with remaritab^^ 

its efTecti veness in several acute and chronic ex* 
pcrinsentai test models of infl a nun a^ioii. It iy> . 
duoed the carrageenan-induood paw oedema in t 
rats and 1 mice and ctextraiMnduccd oedema io 
rats. The importance of the former tot « 
resides in its sensitivity to the anti^flaininaiorY 
. drug* of proven value -120. It prxxhiced marked 
inhiWiory effect in foirmaldchyde arthritis but 
failed to show any effect in cotton, peUtf-tfriuced 
granuloma test which is acknowledged to betpore 
sensitive to steroidal type of drugs 'ana non- 
steroidal anti-ihn^mmatory drugs (NSAID'a) 
show weakactivity in this test [27]. Like phenylbu- 
tazone it also inhibited the SGOT and SGPT rise 
which occurs in prolonged' inflammatory dis- 
orders. In chronic test of adjuvant developing and 
established arthritis, AESG displayed prwninent 
arthritic activity. The effectiveness of AESG, in 
the established arthritis indicates its possible use- 
fulness as a therapeutic agent. It also reduced 
the rate of loss of body weight, occurrence of 
secondary lesions - haeniorrhagjc patches on the 
ears, noduleson the tail and swelling of uninjected 
limbs. It does not possess any analgesic or anti- 
pyretic activities, h is free from any .'effect on 
central nervous and cardiovascnilar.systen^ 
anu-inflammatory activity : of "AfstG dipes not 
appear to be mediated through me pituitary- 
adrenal axis since it is not significantly altered by 
adrenalectomy. 

NSAID's frequently cause gastrointestinal 
tract disorders as a common side effect and strong, 
correlation between the jwtencyofNSMDasan 
inhibitor of PG. syndesis and. as an irritant of 
gastrointestinal tract has been suggested P^OJ- 
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InWbiwii of prostaglandin (PG) synthetase is 

™£r?5 a r common ««hankm of the 
fiSAlD s [51). In general most of the NSAID's 
have well balanced antiinflammatory, analgesic 
and antipyretic and ulcerogenic activities which 
are considered to he due to PG synihetasemKibi- 
tor activity AESG like other NSAID's- possess 
marked anti-inflammatory activity. Its freedom 
from analgesic, antipyretic and particularly ulcer- 
ogenic effects in the rat stomach arc suggestive 
that AESG does not seem to act mainJy by inhibi- 
tory effect on PG synthetase. This is; further 
supported by its inability to prolong gestation 
period in pregnant rats or to delay in onset time 
of castor oil induced diarrhoea in raw which have, 
been reported almost due to inhibition of PG 
synthesis [32, 33, 25J. 

Predinjcal acute toxicity study in mice and 
rats, sub-acute toxicity in rabbits for 3 months 
and chronic toxicity in primates for d months 
revealed AESC to be safe. Clinical trials study 
conducted inJammu Medical Collegeon patients 
of arthritis and allied disorders revealed AESG 
to possess promising therapeutic effects (Unpub- 
lished observation). 

In summary AESG is a new non-steroidal 
anti-inflammatory and anti-arthritic drug with 
distinct advantage of its freedom from gastric 
ulcerogenic effects. Based on this research work, 
an ethical herbal preparation is being marketed 
in India. 
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